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Specification: 



Method and device for creating marking lines 



This invention relates to a method for creating marking lines 
comprising a plurality of elements and consisting of a highly 
viscous marking material on a surface that is to be marked, 
especially a road surface, with pressurized marking material 
being discharged through an outlet that can be opened and 
closed while being moved relative to the surface. Moreover, 
the invention relates to a device for creating marking lines 
comprising a plurality of elements and consisting of a highly 
viscous marking material on a surface that is to be marked, 
especially a road surface; by means of the device, pressurized 
marking material can be discharged through an outlet that can 
be opened and closed while being moved relative to the 
surface . 

For the creation of such markings, the methods and devices 
according to the documents DK 166 378 and PCT/DK 98/00446 have 
so far become known. 

In both known methods, the material emerges as a continuous 
strip from a slot whose width corresponds to the width of the 
marking line, and said material is separated by a rotating 
cutting and ejecting device with paddles or vanes and ejected 
onto the road surface. 



A disadvantage of these methods presents the wetting of the 
cutting and ejecting device rotating outside of the housing 
holding the material and having the outlet slot. Marking 
material will not only be ejected on the desired places of the 
road surface but - depending on the speed and depending on the 
material collecting on the ejecting device - also in portions 
of uncontrolled size in other radial directions as well. There 
is accordingly a major influence of moving speed and thus also 
the rotary speed of the ejecting device. One part of this 
material ejected in an uncontrolled manner actually does get 
onto the road surface, but not at the desired places. Another 
part of the uncontrolled ejected material which is not desired 
on the road surface must be trapped by spray protection 
devices in which the trapped material will collect in turn. 
This will result in regular interruptions of the work to free 
spray protection devices from the material collected there. 
For material to be processed hot and solidifying when cooling, 
there will be additional problems due to material solidifying 
on the ejecting and spray protection devices when these 
devices are not heated which is expensive and problematic. 

Another problem presents the creation of exact ends of the 
marking lines. Although the material discharge from the 
housing can be abruptly started and ended by abruptly opening 
and closing the discharge slot; yet, with the known devices, 
material collected on the cutting and ejecting device will 
still continue to be ejected - over a longer distance - in an 
uncontrolled manner and only gradually abating. Additionally, 
over a longer distance, material collected on the spray 
protection devices will drip which also results in undesirable 
"contaminations" in the breaks of the marking lines. A 
successful prevention of these undesirable material 
applications in the marking line breaks will require complex 
measures, e.g. providing collection pans underneath. 
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From DE 43 27 701 C2, a method is known for the application of 
a highly viscous marking material in several layers parallel 
with each other on a stationary surface. Moreover, this 
document describes an application device for the 
implementation of the method. This method provides that each 
of the layers is applied pre-selectably in one of two 
different thicknesses. In the device for the implementation of 
this method, several closing elements are arranged side by 
side on its discharge side, the elements being movable 
independently from each other between a closing position and 
an adjustable opening position, in which the corresponding 
closure element releases a discharge slot of a predetermined 
width, with each of the closing elements being movable 
independently from the others into a second opening position 
in which one discharge slot is provided with a second pre- 
definable width. According to this method and the pertinent 
device, marking lines can be created which have, area- 
specif ically, different thicknesses - in longitudinal 
direction of the marking lines as well as in a transverse 
direction thereto. The closing elements of the device have 
three operating conditions, i.e. ''closed", ''smaller width" and 
"larger width". The closing elements between these three 
positions are reset pneumatically or hydraulically without 
intermediate positions being assiomed for any appreciable 
periods of time. The marking lines thus created have a very 
regular pattern which usually consists of a full-area basic 
layer and of rectangular surfaces which are elevated relative 
thereto. This method and the pertinent device are not suitable 
for creating marking lines comprising a plurality of 
especially droplet -shaped elements. 

It is the objective of the invention to remedy the 
aforementioned disadvantages and especially to improve the 
precision of the material application in terms of size and 
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quality of the individual marking line elements, to facilitate 
the adjustability of the device, to enable the creation of 
different types of marking lines, to improve the 
reproducibility of the look of the marking lines, and to 
ensure the problem- free functioning of the device in varying 
the speed of movement in a great speed range. 

The problem is solved by means of a method with the 
characteristics of claim 1 and by means of a device with the 
characteristics of claim 7. 

For the method, it is provided that the marking material is 
passed through an opening upstream of the outlet or forming 
the outlet and that the opening cross section of the opening 
is periodically modified during movement relative to the 
surface by means of a first, fixed discharge element and a 
second discharge element which rests against the first 
discharge element so as to cooperate therewith and is moved 
relative thereto in an oscillating or rotating fashion on a 
contact plane. 

The movement of the first and the second discharge element 
relative to each other achieves, in particular, a steady 
increase and reduction of the opening cross section, that 
means a change with fluid passages, thus achieving the desired 
surface form of the marking line which is composed of droplet- 
like points or convex bulges. In contrast, an undesirable 
sudden opening and closing of the opening cross section is 
here avoided. 

For the purpose of creating elements of a more round or more 
oval base area, the opening cross sections are to change 
correspondingly in their width, i.e. in their length 
transversely to the direction of movement, upon the movement 
relative to the road surface. For the purpose of creating 
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elements of a rather rectangular base area, the opening cross 
sections are to comprise always the same width from opening to 
closing . 

Claims 2 to 6 specify preferred embodiments of the method. 

The method according to the invention can be implemented by 
means of a device according to claim 7 in accordance with the 
invention. 

For the device according to the invention, it is provided that 
it comprises an opening for the marking material upstream of 
the outlet or forming the outlet and that the opening cross 
section of the opening is periodically modifiable during 
movement of the device relative to the surface by means of a 
first, fixed discharge element and a second discharge element 
which rests against the first discharge element so as to 
cooperate therewith and is moved relative thereto in an 
oscillating or rotating fashion on a contact plane. 

This device according to the invention can be designed in 
different ways and manners, 

A first embodiment provides that the device comprises a 
housing with a housing bottom forming the first, fixed 
discharge element, with at least one discharge slot extending 
transversely to the direction of movement or at least one row 
of several discharge openings arranged side by side and 
extending transversely to the direction of movement, and that 
the opening cross section of the opening is modifiable by a 
single slide forming the second discharge element and slidable 
in an oscillating manner in and against the direction of 
movement, the slide comprising at least one discharge slot 
extending transversely to the direction of movement or at 
least one row, extending transversely to the direction of 



I 

movement, the row comprising several discharge openings 
arranged side by side. The mentioned discharge elements with a 
slot or opening row on the one hand in the housing bottom and 
on the other hand in the slide can be combined arbitrarily 
with each other, depending on the type of marking line to be 
created. 

An alternative embodiment provides that the device comprises a 
housing with one housing bottom forming the first, fixed 
discharge element, the housing bottom comprising several 
discharge openings arranged side by side transversely to the 
direction of movement, and that the opening cross section of 
the opening is modifiable by means of one own slide per 
discharge opening, slidable in an oscillating manner in and 
against the direction of movement and forming the second 
discharge element. With this embodiment of the device as well, 
marking lines can be created comprising a plurality of 
elements . 

The oscillating movement of the slides can be generated by 
suitable mechanical drives, e.g. in a driving manner via a 
crank drive or pneumatically or hydraulically via piston 
cylinder units, preferably also with a variable oscillation 
frequency. To avoid undesirable changes in the look of the 
markings upon changes of the speed of movement relative to the 
surface to be marked, it is preferably provided, however, that 
the device comprises a slide drive to ensure a sliding of the 
slide/slides with a frequency proportional to a speed of 
movement of the device relative to the surface. The 
proportionality of the slide drive to the speed of movement of 
the device can be simply achieved e.g. such that the slider 
drive being taken over by a travel drive of the device by 
means of several wheels carrying the device and rolling on the 
surface to be marked or coupled with at least one of the 
wheels . 
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According to an alternative embodiment of the device, it is 
provided that the device comprises a housing with a housing 
bottom forming the first, fixed discharge element and 
comprising a slot-shaped discharge opening arranged 
transversely, seen in the direction of movement, and that the 
opening cross section of the opening is modifiable by means of 
a hollow cylinder forming the second discharge element and 
rotatably movable by means of an axis extending transversely 
to the direction of movement, said hollow cylinder having 
discharge openings arranged in its jacket surface. The 
rotation of the hollow cylinder during the movement of the 
device provides for a steady-periodic opening and closing of 
the openings by means of the steadily changing covering of the 
discharge openings in the rotating cylinder jacket on the one 
hand and in the housing bottom on the other hand. 

It is furthermore proposed that the discharge openings in the 
hollow cylinder are formed by round or polygonal openings 
arranged staggered to each other in its circumferential 
direction as well as in its axial direction. With this hollow 
cylinder, marking lines can be created from a plurality of 
marking material points or droplets . 

Alternatively thereto, the second discharge openings in the 
hollow cylinder forming the second discharge element are 
formed by slot-shaped openings extending parallel to the axial 
direction and arranged staggered to each other in its 
circumferential direction. With this hollow cylinder, marking 
lines can be created from a plurality of bulge-shaped marking 
material elements aligned transversely to the longitudinal 
direction of the marking lines . 

A technically relatively simple and at the same time 
functional design is achieved by the hollow cylinder 



preferably resting - with the outer circumference of its 
cylinder jacket - in a sliding manner against two discharge 
opening edges limiting, on the front and on the rear, the 
slot-shaped discharge opening in the housing bottom, seen in 
the direction of movement. These discharge opening edges are 
forming one part of the housing bottom and provide, in 
cooperation with the outer circvimf erence of the hollow 
cylinder, for the necessary seal between the device parts 
which are moved relative to each other, to avoid an 
uncontrolled escape of marking material in other ways than 
through the openings provided. 

The slot forming the discharge opening in the housing bottom 
and extending transversely to the direction of movement is 
preferably designed with a length which is equivalent to a 
desired width of the marking lines. Should marking lines of 
different width be created with the device, the slot can be 
provided with an adjustable arrangement for changing and 
determining its length. 

It is furthermore provided that at least one open/closed slide 
is allocated to the discharge opening in the housing bottom 
which forms at least one discharge opening edge adjustable in 
an adjusting direction parallel to the direction of movement. 
By means of this open/closed slide, the outlet can be closed - 
if needed, especially in case of breaks in the marking line to 
be created or at a marking line end - quickly and completely 
and independently of the hollow cylinder, and it can be opened 
just as fast, especially at the beginning of a marking line to 
be created, after which the discharge of marking material is 
controlled by the hollow cylinder. The line beginnings and the 
line ends created in this manner will then comprise - even 
with marking lines comprising a plurality of elements in 
accordance with the invention - the same short transitional 



zones as the usual full-surface marking lines created with a 
material discharge slot to be opened and closed. 

According to another feature of the invention, the hollow 
cylinder can be displaced into a position spaced apart from 
the discharge opening edges. With the hollow cylinder in the 
position spaced apart from the discharge opening edges in 
which free material flow towards the outlet is then ensured 
within the chamber, the device can be retrofitted and is 
suitable in the most simple manner for creating the usual 
full-surface smooth marking lines. 

The hollow cylinder can be made to rotate e.g. by a suitable 
motorized rotary drive, preferably with variable speed. To 
avoid undesirable changes of the look of the markings, even 
for the device with a hollow cylinder - upon changes of the 
speed of movement relative to the surface to be marked - it is 
preferably provided, however, that the device comprises a 
drive ensuring a driving of the hollowing cylinder with a 
speed which is proportional to the speed of movement of the 
device relative to the surface. The proportionality of the 
hollow cylinder rotary drive to the speed of movement of the 
device can here again be simply achieved for example by the 
hollow cylinder rotary drive being taken over by a travel 
drive of the device with several wheels carrying the device 
and rolling on the surface to be marked or coupled with at 
least one of the wheels. 

To be able to use one and the same device in the most 
versatile fashion, i.e. for the creation of many different 
types of marking lines, it is preferably provided that the 
housing or the housing bottom and/or the hollow cylinder each 
form an exchangeable part of the device. Prior to its use, the 
user of the device need then only select and install the 
suitable device parts for the marking line to be respectively 



created. Connections or connecting means are used which can be 
preferably engaged and disengage without tools. Several 
devices for different marking lines will no longer be 
necessary. 

Independent of its concrete design, the device is expediently 
arranged on a self-propelled vehicle with wheels, drive and 
steering or alternatively on a drawn vehicle with wheels, thus 
a trailer. 

Should hot marking materials be processed which are to be 
heated until their application, it will be sufficient to heat 
only the housing. 

In the following, exemplary embodiments of the invention are 
explained on the basis of a drawing. The figures of the 
drawing show : 



Figure 1 a first example of a marking line comprising a 



Figure 2 



Figure 3 
Figure 4 



Figure 5 
Figure 6 



Figure 7 
Figure 8 



Figure 9 
Figure 10 



plurality of elements; 

a second example of a marking line comprising a 

plurality of elements; 

a first device in a top view; 

the device of Figure 3 in a vertical section along 

line IV- IV in Figure 3; 

a second device in a top view; 

the device of Figure 5 in a vertical section along 

line VI-VI in Figure 5; 

a third device in a top view; 

the device of Figure 7 in a vertical section along 
line VIII-VIII in Figure 7; 
a fourth device in a top view; 

a fifth device in a vertical section with the 
cutting plane in the direction of movement, in an 



Figure 11 



Figure 12 



operating condition for creating a marking line 
comprising a plurality of elements; 

the device of Figure 10 in the same presentation, 
in an operating condition for creating a continuous 
marking line; 

the device of Figures 10 and 11 in a vertical 
section with the cutting plane transverse to the 
direction of movement; 

a sixth device in a vertical section with the 
cutting plane transverse to the direction of 
movement ; 

Figure 14 a first drive for the device, partly in a side 

view, partly in vertical section; and 



Figure 13 



Figure 15 a second drive for the device, in a side view. 



The examples described hereinafter of the device 1 according 
to the invention are used for creating marking lines 7 which 
comprise a plurality of elements 70 and are made of a highly 
viscous marking material on a surface 6 that is to be marked, 
especially a road surface. Two examples for such marking lines 
7 are presented in Figures 1 and 2 in a top view as line 
sections . 

In the example according to Figure 1, the individual marking 
elements 70 have an approximately round, droplet-like form. In 
the example according to Figure 2, the individual marking 
elements 70 have an approximately oval or elliptical form. The 
longitudinal direction of the marking line 7 extends in 
direction of the arrow 8 in each case. 

As will yet be explained in the following, the device can 
furthermore create marking lines which comprise a plurality of 
bulges extending transversely to the longitudinal direction of 



the marking lines, as well as the usual continuous marking 
lines . 

In the examples according to Figures 3 to 9, the device 1 
comprises each one housing 11 with a chamber 11' into which 
pressurized marking material is supplied via a channel -shaped 
material inlet 10 from a supply system here not shown. 

In the device 1 according to Figures 3 and 4, a bottom 12 of 
the housing 11 forms one first discharge element, and a slide 
3 under the bottom 12 is guided and resting against it and 
presents a second discharge element. The slide 3 is moveable 
relative to the housing bottom 12 in an oscillating fashion in 
and against the direction of movement 8. For creating this 
oscillating movement of the slide 3, a piston cylinder unit 30 
is used here which can be driven pneumatically or 
hydraulically, preferably with an adjustable oscillation 
frequency. 

In the presented example, two rows 21' of openings with a 
circular cross section are arranged in the housing bottom 12, 
with the two rows 21' extending parallel to each other and 
transversely to a direction of movement 8 of the device 1. 

In slide 3 here plate-shaped in design, a slot 22 extending 
transversely to the direction of movement 8 is provided as a 
discharge opening. The two rows 21' of the openings in the 
bottom 12 and the slot 22 in the slide 3 together form the 
variable outlet 2 of the device 1 for the marking material to 
be discharged. 

As illustrated in Figures 3 and 4, the oscillating movement of 
slide 3 results in an alternating covering - alternately 
increasing and decreasing - of the two opening rows 21' with 
the slot 22, by means of which the pressurized marking 



material in the chamber 11' is discharged in the form of 
individual droplets in portions through the outlet 2 onto the 
surface 6, for example a road surface. A marking line can thus 
be created, comprising a plurality of individual, 
approximately droplet-shaped marking material elements. 

For the example according to Figures 5 and 6, a slot 21 is 
provided in the bottom 12 of the housing 11 which extends 
transversely to the direction of movement 8. In the slide 3, 
two opening rows 22' are provided here which extend parallel 
to each other and also transversely to the direction of 
movement 8 . 

Here again, the slide 3 can be brought to the desired 
oscillating movement in and against the direction of movement 
8, by means of a piston cylinder unit 30. Thus, pressurized 
marking material can then be discharged, in drop let -shape, 
from chamber 11' of the housing 11 through the outlet 2 upon 
movement of the device 1 in the direction of movement 8 and 
deposited on the surface 6 . Even with this device 1 according 
to Figures 5 and 6, a marking line can thus be created which 
comprises a plurality of individual marking material elements. 

The device 1 according to Figures 7 and 8 comprises in the 
bottom 12 of the housing 11 as an opening a slot 21 which 
extends transversely to the direction of movement 8 . In the 
slide 3, a slot 22 is here also provided as an opening, with 
the slot 22 here having the same size as slot 21 and running 
parallel with it. The oscillating movement of slide 3 in and 
against the direction of movement 8 can here also be generated 
by means of a piston cylinder unit 30. With this movement of 
the slide 3, the two slots 21 and 22 will be alternately 
covered and uncovered. Due to this, pressurized marking 
material is discharged through the outlet 2 from the chamber 
11' of the housing 11, in the form of bulges which are aligned 



parallel to each other and extending transversely to the 
direction of movement 8 and deposited on the surface 6 . The 
marking line which can thus be created accordingly consists of 
a plurality of bulge-shaped marking material elements 
extending transversely to the longitudinal direction of the 
line and with a minor spacing running parallel to each other. 

While the examples of the device 1 according to the Figures 3 
to 8 each use one single slide 3, the example of the device 1 
according to Figure 9 comprises an arrangement of several 
slides 3, here a total of seven. In the bottom 12 of the 
housing 11, two rows 21' of round openings are provided. Every 
single opening of the two rows 21' is allocated its own slide 
3 each. By its own piston cylinder unit 30, every slide 3 can 
be brought into an oscillating movement in and against the 
direction of movement 8. These oscillating movements of the 
individual slides 3 ensure that each opening in the rows 21' 
is alternately released and closed, with the transition being 
steady. Through the outlet 2 of the device 1 formed by the 
opening rows 21' and the slide 3, pressurized marking material 
in the form of individual droplets can be discharged from the 
housing 11, whereby a marking line can be created which 
consists of an arrangement of many individual marking material 
elements , 

Figures 10 to 12 show another example of the device 1. Here 
again, the device 1 comprises a housing 11 with a chamber 11' 
into which pressurized marking material is supplied via a 
channel -shaped material inlet 10 from a supply system not 
presented. 

On its side facing a road surface 6, the housing 11 comprises, 
on its housing bottom 12, two open/closed slides 5 slidable in 
and against the direction of movement 8 which each form an 
adjustable discharge opening edge 25. By means of these slides 



5 -and with the aid of the usual actuating means, here in the 
form of pneumatic cylinders 50 - a slot 21 which forms a 
discharge opening can be opened or closed on the bottom 12 of 
the housing 11 and which extends transversely to the direction 
of movement 8. The length of the slot 21 in transverse 
direction to the direction of movement 8 is equivalent to the 
width of a marking line 7 to be created. 

In the chamber 11', a hollow cylinder 4 is located - with 
openings 24 provided in its jacket 41 - with two shaft 
journals 47 which are provided in shaft bearings 48. The 
openings 24 in circumferential direction and axial direction 
of the hollow cylinder 4 are spaced from each other and 
distributed. Here the openings 24 are lying next to each other 
on several circiomf erential lines as Figure 12 clearly shows. 

Versus the lateral housing walls 13 of the housing 11, the 
shaft bearings 48 are vertically displaceable and can be 
adjusted in height - as Figure 12 shows - by means of two 
adjusting devices 46 with one hand wheel each and one threaded 
spindle each. By means of this, the hollow cylinder 4 can be 
shifted between the position presented in the right half of 
Figure 12, resting against the discharge opening edges 25 and 
the position presented in the left half of Figure 12, spaced 
apart from the discharge opening edges 25. In this spaced 
position, the marking material supplied by the material inlet 
10 passes unhindered by the hollow cylinder 4 to the slot 21 
and - in the opened condition of the open/closed slides 5 - as 
a continuous strip onto the road surface 6 and there forms a 
continuous, smooth marking line 7. 

In the lower position of the hollow cylinder 4 presented in 
Figure 10 and in the right part of Figure 12, the marking 
material passes only through the interior room of the hollow 
cylinder 4 and then in portions through the cross sections - 



just free in the area of the slot 21 toward the outside - of 
the openings 24 in the hollow cylinder 4, in an exact and 
reproducible dose from the chamber 11' onto the road surface 5 
and there forms the droplet-shaped elements 70 of the marking 
line 7 upon the simultaneous movement of the device 1 in the 
direction of movement 8 . 

Figure 13 shows one example for a device 1 which corresponds 
in large parts with the device 1 according to the Figures 10 
to 12. The design of the hollow cylinder 4 varies which, in 
the example according to Figure 13, comprises slot-shaped 
openings 24 in its jacket 41. The openings 24 extend parallel 
to each other and parallel to the axial direction of the 
hollow cylinder 4. In the lower position of the hollow 
cylinder 4, presented in Figure 13, it rests with the outer 
circumference of its jacket 41 against the discharge opening 
edges 25 of the two open/closed slides 5. Here again, the 
discharge opening edges 25 delimit a slot 21 in the bottom 12 
of the housing 11. 

With the device 1 according to Figure 13, pressurized marking 
material - from the chamber 11' of the housing 11 - can be 
created in the form of bulges extending transversely to the 
direction of movement (the direction of movement extends in 
Figure 13 perpendicularly to the drawing plane) and parallel 
to each other, with the individual bulges each forming one 
element 70 of the marking line 7. 

When the hollow cylinder 4 - in the device 1 according to 
Figure 13 - is adjusted by means of the adjustment arrangement 
46 into its raised position, the device 1 according to Figure 
13 works like the device 1 which is presented and explained in 
Figure 11 and in the left half of Figure 12. 



The length L of the elements 70 in longitudinal direction of 
the marking line 7 depends on the ratio of the speed of 
movement of the device 1 to the rotary speed of the hollow 
cylinder 4. The lower the rotary speed in relation to the 
speed of movement, the larger the length L of the individual 
elements 70, as is illustrated in Figures 1 and 2. 

In the examples of the device 1 described further above, in 
which a slide 3 is used, a piston cylinder unit 30 is each 
presented as the drive unit for the slide 3. Figure 14 shows 
an alternative drive unit 32. This drive unit 32 comprises a 
friction wheel 33 which rolls on the road surface 6 to be 
provided with the marking line 7 when the device 1 is moved in 
the direction of movement 8. The friction wheel 33 is coupled 
with the slide 3 via a crank drive 34. Thus will be achieved 
that the oscillating movement of the slide 3 occurs in and 
against the direction of movement 8 with a frequency 
proportional to the speed of movement of the device 1. Thus, 
the form of the created marking material elements will be 
largely independent of the speed of the device 1 relative to 
the road surface 6 . 

With the devices 1 in which the hollow cylinder 4 is used, the 
speed of the hollow cylinder 4 should be preferably 
proportional to the speed of movement of the device 1 relative 
to the road surface 6 to create unifoinnly long elements 70 
independent of the speed. This can be achieved according to 
Figure 15 in a simple manner by a friction wheel 43 rolling on 
the road surface 6 which drives the hollow cylinder 4 by means 
of simple transmission means - here in the form of a chain 
drive - proportional to the speed of movement of the device 1. 
The chain drive comprises a chain 44 and two chain wheels 45 
and 45'. The chain wheel 45 is connected torsion-proof with 
the friction wheel 43, the chain wheel 45' is connected 



torsion-proof with one of the shaft journals 47 of the hollow 
cylinder 4. 

The ratio of the rotary speed of the hollow cylinder 4 to the 
speed of movement of the device 1, i.e. the length of the 
elements 70, can be adjusted with the chain drive transmission 
through a corresponding selection of the chain wheels 45 and 
45', and the drive can also be designed shif table between the 
different transmissions . 



